Pulse-labeled replicative intermediates in M 13 single stranded DNA synthesis can be separated by dye-buoyant density centrifugation into two major fractions: Supercoiled molecules (RI I) containing viral strands of more than one genome length, and "relaxed" molecules (RI II) with labeled DNA chains shorter than unit length. It is postulated that RI II molecules might be formed in vivo by site-specific nicking of RF I molecules.
INTRODUCTION
The replication mechanism involved in the synthesis of the single stranded DNA of the filamentous phage M 13 is not completely understood. One approach to elucidate this process is the characterization of pulse-labeled replicative intermediates containing single stranded regions. Previous work from this laboratory (1) reported the isolation of replicating molecules containing viral DNA strands of more than one genome length.
Such structures might result from the continuous elongation of the viral strand of the double stranded replicative form (RF) consistent with the "rolling circle" model of Gilbert and Dressier (2) . However since a significant amount of pulse label is also found in DNA pieces shorter than unit length (3) other mechanisms of single strand synthesis have to be considered.
The present report confirms the existence of two size classes of pulse-labeled viral DNA chains and shows that they are derived from different classes of replicative intermediates, which can be separated by dye-buoyant density centrifugation.
MATERIALS AND METHODS
E^ coli BT 1000 (polA + ) v;as used as host for M 13 in all experiments. This strain is a polA + revertant of BT 1000 (F , thy", endl", str r , polAl) described previously (4).
Pulse-labelling of cells. Cells were grown in M 9 medium (5) supplemented with 5 vjg/ml thymidine at 37 C to a density of Preparation of radioactive-labeled phage DNA, radioactivity assays, centrifugation techniques, and sources of the reagents have been described elsewhere (8) .
RESULTS
Size distribution of pulse-labeled DNA chains
For the isolation of replicative intermediates it is first necessary to separate the phage-specific DNA from the bacterial chromosome. In the experiment described in Fig Table 1 demonstrates that after a short pulse most (Fig. 5A-C) . It can be seen that material i sediments faster than RF I whereas the main peak of the labeled DNA from fraction y sediments slower than RF I. Material 13 shows no defined sedimentation behaviour.
The three fractions show strikingly different sedimentation profiles when centrifuged in alkaline CsCl gradients (Fig.   5D-F This work was supported by the Deutsche Forschungsgemeinschaft.
